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(54) THIN FILM BULK SOUND RESONATOR AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an FBAR 
wherein stable manufacturing which does not cause 
breakage or teardown of a piezoelectric film is realized, 
and improvement of productivity and low cost by 
increase of yield are realized, and further superior 
resonance characteristic (high orientation and 
densification of the piezoelectric film) is obtained in an 
air bridge structured type FBAR. 

SOLUTION: The FBAR is provided with a substrate 10; a 
supporting layer 20 which is formed on the substrate 10 
except an air gap V region; and a lamination which is 
formed on the substrate 10 in a region including the air 
gap V and constituted of a lower electrode 1 1 , the 
piezoelectric film 12, and an upper electrode 13. The air 
gap V is formed between the substrate 10 and the lower 
electrode 1 1 so that at least a part is positioned above 
the surface of the substrate 10 and constitutes a 
resonance region. Alternatively, at a step-difference 
portion corresponding to shape of an end of the air gap, 

the interface of the piezoelectric film and the lower electrode has configuration, e.g. wherein a 
plurality of surfaces which are not parallel to the surface of the substrate and whose angles 
with the surface of the substrate are different from each other are stacked from a substrate 
side to the tip side of the air gap. 
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c c r* s &v&ffiw.*fe < mmic , at5^Tffi*<s, n«Kfc«fcc>*±ffimffi©**^i:£o 
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Coo l 8 3 

T , M IB HE S K t M IB T SB S & O RWli * MIEai£©SffiKttLT^¥fTT&oTHtfEa 
fioaiiStO&t ft W * 5 *fi <0 iftj # . ffi £ JA fi « 5 flu 3B R8 © ffi SB PJ ^ IR * ± & 

COO 1 9 ] 

±§B«#fgB£«»^A;I,?^W±±4g?t±. S|gtc s TSE*Ek, HE«W:}3<fctJF±SB**iO 10 

3 & <o iffi # . J«t & hi & at <d w m w ^ *a * ± ^ & n t «5 fig s n t . 

C 0 0 2 0 ] 

, ffi««43«fctf±gBtHf©«Jifti:**rL, M IE S S i: Su 12 T SB « 41 <o n ic , '> & < *> 

— sptfmi2a«oaffi«t ^±^{cffis-r5<t 5 ft«««*««rss(«3b<«jiS:sftT 

T » itu IB HE « M itu 52 T SB « « « ffi , WESSoiBKS LT^¥fiTf6 o T MSS 
So^ffi^o^t-ftA^tflEaSffliJ^e.Mfa^l^WIR^fflJ^ha^W^^ft-rsffiffi*^^ 

c o 0 2 1 ] 

a a » # * fig s ft t *j o , s^^«^t5it5a«itTgB«ffi«>p^{c, % < — gp # a 
«o^ffi<t oi^cteatsi? #mmM*Mi$.? z>&m-&mi$.z ft t v> s . 

fll^e>^»©llg5fflB'\i:iiaWKSfb-rs»ffi**r«ftffi^6»l«*ftTi/>5o 30 
C 0 0 2 2 3 

s frnmts £tf±%swm<Dmm<* m ie a & £ m 12 t sb * m v> m ic , '> £ < 1 1, 

- SB A* hu rE fifiiiDl iftj <fc *} ± 73 &c fit IB -T S ± -5 lc , «fiffi«*«#^**£«ttfflljS£ftT 

t , mmmmm tmnT^mm<Dnmi± . m&mi&<DmM ton* x . m ie a m 

& M t? ft if 4 0° J-^TTfe-5iS^:-a-/wT«fiSc;5ftTV>§o 
C 0 0 2 3 ] 

± ,iE © * % 9 J to m $5 ;1/ * S * ft JS ? t± , a«tc, T BE * H8 ts <fc Xf ± SB * ffi 

C £ T* > $^©fflS©^ttt^{S'f5E'iKi:TliSfljl!ii©Wl(ii<')iS S itB {c is V> T > HE « 
ItTSPtiCWSti, ISOlffitfflfttftT'JoT, ^Pi3r#mft#4 0° KTT-iB 

C 0 0 2 4 ] 

*%i©n^^^f swiEf a, a«t, soiaas±jc}Bjssftfc. TgB*8i 
» he ft 11*3 «t tf ± sb * «b © « e ft t £ *r l x hu ie a m. t m ET*ffo no k. . ^4<tt 

*5 T , hu SB BE«figi:Hu3ETSB*«80^ jg U , MEi5tRO*ffiK:*fbT^¥ffT»oTm 50 
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e»«©-affifc©fc-rft#j*a:*«»©ffi#. m ie * * w & e> m ie ?s m o k gp ai ^ a * ± 
if h n t m fig ? ft t ^ s „ 

[ 0 0 2 5 ] 

aifttfijiicjnTfe^ s mi « is 1 33 t-t s a « a r 35 « « © rs ic „ '> ft < 1 1 ■- au a 

c c T\ T W vt «r 0 Oft; gp © fc *r j£ r £ JE '.t J$ £ T gp vl tt? © n ifti © g gp (c ts v T . 

mnm tT w m <d n m n . a s © a as ^ # lt5F¥ItT'$o tificaij; © ft -T # 
s a s s« % © an # > isflifresHioHaifli^asiifenTiSfnT^s,, 

c 0 0 2 6 ] 10 

^SSWoaHHA/i/^^pftS^fi, Sit, MIEatSX K Jgfig 2 ft 7c . TgPM 

, je n m ts .j: tf ± gp a «§ © « ji # t * w l . us ie a £ m be t gp « s <d n t , '> & < 

— gp & m ie a ts © m m «t 0 ± 75 tc iu h * 3 a 3 t , nmmw* mm? z^mtfrniR-z nr 

*3 0 , ^IETgC«8i©^gP©^«{cWJKr§MIEE«^^HutETap«1S©Wffi<D©Mf?Pt 

33 v> t „ uu iiE je ve iia t iio aa t gp va *s © w lis it . m m a & © m m t ** l t * ¥ tf t* %> o t rm 
ga a « © s fg i: © 4 -r n # m ie a « w & m he 3? m © ji gp w -\ t m m wic^itt z&m* 

[ 0 0 2 7 ] 

±IE»*5gH^co^Bi^;l/^^#±t^^( ± ^ aiSlc, TSR«S, EE«ffit5±l>*_hgp«ffi<3D 
Ilftjb^sKJnTfe^ ^RS®«fcfeltSS«i:TaP*ffiorafi:» '> & < — SP # » 20 

S. M m t T (V •« © I? ifti t± , Jft « © a iftj K»LT*¥fiT*oTasoaiiiii:ost/lltf 

a ts ma ^ 6 3? ^ © n gp <bj ^ t a m. w tc as ft -r s s as * * -r s ft as frh m js. z n t v s 0 

[ 0 0 2 8 ] 

mtc. ^.ftwoimm^fr ? "sw^m^-ii, mut, m ie as ± jb^s nfc, tsp«® 

. EE«fllfeJ:tf±flB*«oaiJi*fc**L, 10 IE a t£ t M IE T 2P * S © n K , ft < t t> 

- bp # tu be a ts <r> m m «t 0 ± 7? «a ■ -r 5 «t ^ ^ , wiFin^isEts^itfii^nt 

*j t) , Wli'F»*ttO«*OJ6ttli:J*l6t51DEEtii:«IETStiOffiioaS»t 

fci^T, hu mf±nm t m ietspsh©^® it , hu ie a s » a as t ©ft t-s o t. mie 30 

??f 4 0 0 «TT-fe5 ifti *ff/oT'fi?S2tlT^5o 

[ 0 0 2 9 ] 

± IE © *%RJj ©t*K ^ JV >7 %W «I 7- It , lfit> TgPHfis, J; a*±SP««g© 

«tJsift:A^jgj«stiTt3t)» n ft* «e t *5 it sast t ftp « © 1111 1 , '>*<it - w & a 
c c T , t gp tg fis © as sp © jg #c t ^ ts -r s j± * p i: t S3 m m © n as © ® m sp k ts r , 

II«Ki:TgP«*i©Wanl±, It©ait«4tflffeoT, 3f «r K ty ft 4 o ° £A F 

[ 0 0 3 0 ] 

Sfr, * % © ^ ;l/ ^ gf*Sf © « jg 7j ffi « > aS©«ffi{<:, NGifiOSSli: 40 
WLT^¥ffTfe-3TBij3Ea«©Sffii:©ft-rft^Sft^mi5(©aa* ,: x SO I E a « {Bl €> n 
i^P d ^ « * ± if z> ti T ^ fig £ ft T 3 W ifti ^fifSvx^i^i^-rsiet, hu .S v x 
^JBtsitfgagESSitcTSCMffi^^JS-rsiSfcx Hij|ETgP«Si±ti:E«)^^:}gfig-r-5 

i m t . hu ie be n m t tc ± gp * m * m is. t s x e , ho ib t sp « s ^ su ie je « as ts «t m 

IE ± gp m ffi © 81 m <* H&IEvx^^*SS(ii*-ti:Sr»lPgP^JKfi!c-rsxgi:, m ie m n gp 
^e.WIEvx^S©'>ft<fct — gP^rl^i-r^XSh^rWr^o 
[ 0 0 3 1 ] 

±IE©*5IBB©»fSA;b^^Sttfi^©«^7b-}4t±. Sf, a«©*aafc Ifio*® 

*i ± tf & ft T « fig £ ft T ^5 CW Ifti * if -T Z V X ^ « & m fig "T 5 o 50 
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vxi'ifc.trfliitTStttt^iL, T SP * m X tc ffi « JK * J£ fig l . fffl; 

|giXk:XgP«fii£:©fiSiT£o 2 £ fcX T £P * ® , JE ^ M *5 <fc t>" X gP m ^ <£> « Jg fi v X 
[ 0 0 3 2 ] 

ft -r a & is ^ ft -r * ft a" a* & «t s n t ^ s ai w * ft -r s x * m it b fig -r * x fii £ * ao 

StSllt, HulSffi«M±fc±ffi*«*^J«-r*xai:» its IB >" gp « fii . bu IB ffi * H 
£ t>* M IS X gP * *S « i« JS , B9i2vx^i*BtK3t5lPgf?:»^tSl8t« itu IB 10 
m P ft IB v X * € © 4" & < £ t-a?:iit5Ilt5:^t5 0 

[ 0 0 3 3 ] 

±m<D*f%w<r>mm ? mw#m : f-<DWi&j5&. t±> st\ ssoaffitc a Mann 

S ifri * ft f * ft ifri frf.(SHJnti^«rfli$fif57^^JS*«)S'r«o 

2? tc , vX^g&itfSffiXtcTgPWS^JgfigL, T gP * ffi X t W H J£ fig L , JEE * 

K±fc±aB*s*^«-r«o je>t> xap«*s, s.nmi3 ±&wm<o mm v x 

>l*IlllJti5WP»*ig)jiL, PB P gP v X 7 /■ » '> & < fcfe— SSfcRft-jfe-tSo 
[ 0 0 3 4 ] 

^x^I^ilt^Igt, M IB v x ^ II & <£ itu IB S X t , |iilBa««iIli:W LT 
fTT'feoTl5iBSfio«Ii:04tfttfSS5«»Oitf, SO IS a tit (W £ 31 gp M *\ 
m ± if 6 ft T tit fig £ ft T t> & <R!| [fti £ ft t5T gp *»i*IBjSt 51 « £ » iW ,?E M iffi £ « 
UTt93ET«*«±fcffi«ffl|*JBj«-r*Igi: % MIBI±*IKXtcXgp«ffi3:Jgfig-r3Xg 
£ » ffi IS ~F gP « IS , fflEffi*lt:l3J:tfflaiE±aB*«<0»Jl<*fc» itijIBvx^/i^iSm^-tf 
Z>maffi*Bf&? % X.U £ . M f B P*!! P gp £ M IB v x ? B <D '> & < fcfc— x 

[ 0 0 3 5 ] 

->©7X^I5:ilt5 0 30 
# , v x * B 43 <fc Jit t5 X tc. t& #i <£> * ift' ic tt L T ^ ■¥ ?t T? £ o T JS4 & © * ifii t © ft 

tfttfsasiaoitf, ss«ij3^&iMSP«i's«*±if6ftT«*?ftTV'>sfliffi**-r 

^ tc , C © PJ ifii *»MbTTSPvt«±»i:£Eft«l*^«L. ffi 'W «l X fc ± gp « IS 5: B fig T 
5 » £ £ tc . T gp * ^ . E*itfeJ:tf±as*tt©8!S*fc> vx^I^SlHJ^SF^Pa! 

[ 0 0 3 6 ] 

vxi'i^^^tsisi:, iiu ,tB v x * *5 <t # ib a sit, m ;E as«i ifri o a -r 

^XfeoT. MBBvX^JB*St»ftAM 0° WTT?**a*dA,-e«J«*ftTVSf||ffiJfe 40 
§ X fil t , ffi IB JE « 09 X K X ffi •» tii * B fig "T 3 X fil t , liu IB T fiP '« «S , iiu IB E Itt m <t 

m ib x gp * m <d mm w k. s m ia v x >? m * s m s ^ a m p sp * js r s x s t . m ib n p 

[ 0 0 3 7 ] 

±sao*«wo»ii^;bi'«»«fi?o«ifi7aii«. *-rx isosifc, is<om? 

4 0° J^TXfe-5ffi^-a-A,X*fig^ftTV^ffliJffi^rft-r5TgP»8i ; &ff^fi!c;-ra 0 
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* m t& l , BBPffi*>6vx^ii(0'>ft<fct - 35 * * *r a o 
[ % m <d n s ] 

[ 0 0 3 8 ] 

^^w^sM'^i/^^tts^tt. i z y u 51 © * m As z m m & m k & ^ r . 
s a ^ a > £E va ik k t sb ?a ts <o ^ jfij <d m J? sb £ ^ t , r± va ns t t sb « «s <o w itii a . At ts 

[ 0 0 3 9 ] 

*fSW^»M^;l/*&»ttl^©Slffi7Ji£tt* ± E <0 * % W © » Hi ^ ;!/ * ^ V « £ ■? * 

[ 0 0 4 0 ] 

JWTfc, (FBAR) t5«fct/-€-oSaiS73?4^*JSS^^as 

[ 0 0 4 1 ] 

gj i g ^ « 

0 1 (a) U^^tk^lBlcAS F B A R©i«*^f «aKSSH7*So 

w * a\ u 3 v s s i o±o?sBfis«*»<««tci3^T. a fb u 3 > a i! * 6 a 

£ £ «p JH 2 o^jf^^tit^^ * <D ± « *c . *S « « * tr ftl « K ts ^ T , T SB vB M l 
1 , Eill 2fc«ttJF±aB««l 3 oa*fttfJB^Stit^5o "F SB « « 1 1 *3 J: tf ± SB 
111 3 ttiitftU 7f > (Mo) . £ V ^ X V ( W ) . T ;l/ ^ — * A (A 1 ) . 

* > ( T i ) 5^*64!), Etll 2ti«*tfSft7;l/5^.^A, H ft ffi » ^ P 7 T ft 
Jffr5)4So 

ffiHR««fc:t5^Ttt, S/ U n > S « l o i: "F SB » S 1 l ©Kfc, '> 4 < fc fe — %l Wis U 
r3>a«l 0 03 ^ ffi £ 0 ± 7i ^ ft g IT £ £ . 5$»vtffflfi!t?tiT 

T SB * « i i & ct je m m i 2 a , »s B9 v iai c a bb n iW ii * ® j« * n t a o 

[ 0 0 4 2 ] 

1EOFB ARIix77'Jyyao*I;WHrflJtif1?toT, T a AS 1 1 . EE 

w as i 2 fc <fc tf ± sb m m\ 3 <o m m f*t«si o t ^ im ^ n 12 o^jgfigsnTisi?, 
?5©t', i± « m *j -r ^> Bf w js /j * s m a ? n , f± li^ss^Ka^^^si/^^L 

fc H 5g . i*#«9fl:fcJ:S£*tt©rRj±fc, * n »c # o {ft n X h it m M V # S „ 

[ 0 0 4 3 ] 

iEOFBARtSt>T, fflKV©tt»©*ttfc»jS-rSEE»J«l 2 i: T SB « « 1 1 ^ 
Hffi©ae«tiH3W*£E«fltl 2 fcTStS 1 1 ^Wltf, S/'J3>|«1 0 <0 8 tS k (D 

S L l/^ o ft fc . ?S HR V * «E ft * * 4 0 ° KTttSltfi«ft2t5*»ea^J:So 
BP S . IftMSEtcfeWaftWili 2^TSSlffil lOSiBati/'J^ylfii 0 o S ffi s 

[ 0 0 4 4 ] 



JP 2005-45694 A 2005. 2. 17 



[ 0 0 4 5 ] 

S , SI«VOfl||IS»Ojett»i:»j6-r*±»«ai 3 £ EE m §1 l 2<DWffi<DSMSflfc:l3tf 

£ ± 3tf a fii 1 3 ^Ef I i 2 © s ffi s/UavlSi oo*Bsio4tft-e*ot, 

BP -5 , IS % ffi fc *5 # £ ± SP it AS 1 3 t EE * IW 1 2 to W ffi c t is U 3 > » * 1 O^SiSs 
O^tft t$ot, ^I^V;£»C?fty;tf4 0 o tlTt4^n^Cttf!fJ L^o 
[ 0 0 4 6 ] 

± IB (Oft ]S ft y^4 0° HTi4oT^5l§, iiWttTasWS^ffiWMttlHff*^ 10 
ffifcJSWfcjefltSnTl^ aa«CJ3»*ffifllll 2kT»til 1 <D W iB a h 

'jnvsisi oosffiscfttfttfeot, $«v*atfftaiMo° a T £ ft & <D * ^ 

[ 0 0 4 7 ] 

*5fcMJBaR^FBARfc*5^TW:, 5 tS « 2 0 tt . » Jg X ft? fc 33 T ffl £ *S IS V ^ >a 
# fc PK £ tt * o 

0 1 (a) <D #§ fig £ 5 fc , ^J^^f^«IS2 0^^PiV^«fiJc'r^rt^tg^i> , J=3VS 20 
fil 0 O * S s fc ft "T ft T* o T 3! N V ^ J* O ft , Si»t*tJ5EtI 1 2 fc T » 
iil 1 ©ffia t^'JnvSfil 0©SffisO4'TftT'feot, Qffl, V t% & ft a £ K) 

fe # < T «fc t^o 

[ 0 0 4 8 ] 

ESI 1 (b) *5 £ 0 1 (c) UB9 1 (a) F B A R ©SiBiOlJS*^ 

***«*fe:««FBARtt^ 01 (b) ^i^OJ; 3 tc, £*£)12 0<Q^I»V£«jS; 
t§fllI^'>U ^ylfi l O^IIs i:0^tftT$oT$fSV5:Styfttf, fig M SP fc 
*5 S HE « l» 1 2 ^TSti 1 1 <0 R m a fc is U n y S £ 1 OOSffisOft^Tft^feoT 
. ffimV*»&fta±!9fc/hS<Tt>«fc<, S * 01 (c) fc 5; T J: 5 fc . 5»1 2 0 30 
£0 3? m V * « fig T * ?8 ifii fc > U n > J$ ffi 1 O^IiS s fc H 52 *T S fil fig T* £> o T fc J: u> 0 

0 1 (b) ficfclfHl (c) tcfc^tt, THP«8i. fftl«itfl»tiOlll*i: 

a*fcomifc3£»Ji*«ifBj«*nT43?). c n fc <t o . a * <o x 7 7 u ^ ^ s <z> m m & z 

f5»ftg? hitKlt, & £ S JS <o & m co ffi S ^ Si b ft £ S M * /h £ < W M T £ c fc 

[ 0 0 4 9 ] 

SS V> T , ESI 1 2 fcTSIS 1 1 W ffli . ->U 1 0 oaifli s tcWLT* 

TffTfeot^y^ysfti ooass t^4tfltfi45)iS(^ffitf, ^'j^isi 40 
o(«i^aivoi(iiiii'\i*j:*f&hftiSfc , r5Ltt!fSL<, cnta d ? e> 

[ 0 0 5 0 ] 

gj 2 g ff$ m 

02 (a) a * m m m m tc « s f b a Roass^tssBfffiaT^So 

fKAtf, i/'jnvlfil 0 ± fe: . TSP*®1 1. fftll 2^3J:tf±gpa®l 

$ fc , ^'J^Vifil 0i:TSf«Sl 1 CO m > ^4< K-Stf^nylfil 0(D 

t » « i i «fe zf ffi * ffi i 2 fc t± , $«vfcai:5ifflp8SH*««jfisnT^«o so 
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T SP * M 1 1 *s J; ± « * « 1 3 & s ^ l± JE « K 1 2**«t5ttfillSi*I)g«i: 

ra a t * s o 

* fc > a»v©6ffit«s«2 i tf«j*?nn^o te » si 2 i t± % m * «\ 3? pk v * 

[ 0 0 5 1 ] 

± iiH <?3 F B A R fc: J3 ^ T « , '4? ffi V 03 #S ffP 03 &c *f JS ^ 3 fE 112 B55 l 2 t T tfP vB *K l l 
OJfi098«t«^T, fftll 2 £ T SR * ffi l l^^ffiti, 0 03 g iS 

o«*&a*vfl)a»ii'\«*±tf6nTijjtsftT^4„ 10 

IP -5 , gi^^^tt^ffil 1 2i:TSiil 1 <D W ffi > is U n > a j£ l ooiffis 

fcl4?S20fla 2 «:^^"r^^26Dffia, fcfr61S?ftT^5 0 

C C . S 1 03 ft a , < 35 2 03 ft a 2 t4ot^5 fl 

[ 0 0 5 2 ] 

± IB O F B A 'y^SS©»«/^l/*S##fi?T*oT. a3S«fc:j3W*EE 

ffifc^a-rftwaasitft^iB*^ y n > s s mu ^ e ss hi 03 ji gp ray m & ± wr e n t w 

[ 0 0 5 3 ] 

IfS^F B ARCfe^T, ^»VOiSSB©J&ttJcWJiS , rSJE»Ml 2 ^TSti 1 1 03 
jf?ffioaMSPk:*3^«/E«Hl 2 tTSlI 1 1 <D Will # . ^> U n > * « 1 0 03 g ffi £ 03 

EPts, SS g (c e 1 J £ £E * m l 2 T « « 1 lCffffiSfttftSSlOia, ^^2 

c n j; o . ie vg jgj »c*f-raji-aBfWj£**s & t « a T s c 

[ 0 0 5 4 ] 

* ^ fiS © IB 03 F BARtfe^TIi, ^l»V**jEigfartaffi"e&-3TaM8Pk:fett5T 
I'fP va«S l i 03 [A] f\? ifii ffi , i/'j n>J f t* i o 03 g ifij s 0) & T ft T $> o T . *?? Rfi v * « ft 36 1 

03 ft 0 , ^^Stai^Sb, fc , £ 1 <D ft 0 , ^S^^3g20ft/3 2 ^S«t^2 

<o is b 2 tfr5ltf?ftn^o 

S fe , fS ^ SB 33 W- 5 _h SP « ffi l 3 t ft « H l 2 ©SStf, J/ijnylfii 0(?)Ms 

^a-Tft-^feoT, S»V««&Sl©ft y , *««ai^fflc, h , S 1 *3 ft y , 
H & « 3B 2 O ft y 2 *ifltt«aS2 0idic 2 ^^ffiS^tltl^o 
[ 0 0 5 5 ] 40 

h is © ct 3 tc x aMastctstj-sffiwaii 2 ^ t « as 1 1 o w sa u 3 v s « 1 0 

0 g ifii £ 0) & *T ft T & o T , ^ K V * ft tr ft 4 0 0 ifii * ft » *6 tt , x. 

1 © ffi b , ^^20®b 2 <D'>4 < tV^f hfr-^tf, ^'J3>|fil 0<OSBs04 
t T* S -3 T s 3! NR V * ft ft ft ^ 4 0 0 «TfcftSffifc&oT^SCfc*<*TSLl^ 0 

S fc . SM3B»CfettS±gP^ffil 3 JEE « 1 2 03 W ffi "3 1^ T , ^ 1 <D ffi c , ^2 

o ift" c 2 ©'>4< fct^fn^-Stf, y'JnyMtSji o<D2 ifii s ©SfftT'fc^T^ y ,^: 

[ 0 0 5 6 ] 

12 ( b ) tt H 2 ( a ) ^*^* 4 JJffi»JStOFBAR^g}BWaD«J«*^^«^WrijfiBI 50 
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T & Z> o 



m n « H 2 (a) © * fig |sJ * S . Sg 1 Oft a, >!52(?)ft^ T* & £ « fig 
£: o T £ o 

fcl&^T. JE«S<hTgtf**S<OWS3te, v'U u y S fi O S ffi ^ L T ^ f If T* 6 -3 t N > y 

± 6 ti t « a s n t ^ * o t? , se*«x7^u m <r> m m ^ >i> 2 tt « b 

T. lif itcWt^Si^KS^^^ < fflabt^piTWj.Sti^Sftl^n, ffi m )K tB ^ 

0 2 ( a ) tt 12 2 ( b ) tC7K'?*MM&1R<D F B A R 43 T , *B S JK 2 1 tt & iT b t 
[ 0 0 5 7 ] 

m 3 mm mm 

« * kf , S/ U n > & ft 1 0 ± tc. T * « 1 1 . ffii l 2*3<fctf±a&««l 3 <D a /■ 

T SB 9. M l l ts J: Zf ffi * Bt l 2 tc tt . £»Vfcfflfc*flim»tfJBj«;£ftT^atf, Bl ffi 20 
T » * « l l *3 J; _L ^ * fiS l 3*5^ttffitR l 2*«/S-r«#Stt8ii^SSfl&!Bi: 

ko a -e * s o 



±EOFBAR£6^Tll, ^WVOflSSPOJgtttc*fJE-TSffi«»l 2 4: T Stf « 1 1 
<?D ^ ffi © M 43 ^ T , ffiWffil 2 i: T SB ft « l l^^ffitt, S/ U n > S ffi l 0 <D m ffi 
J* L T ¥ ft T* o T 2/ V n v S « l 0 oil ^ o ^ tft 'J 3 y IS 1 0 fflij £ £ 

bp ^ , © m anc 43 # s /£ « « i 2^TSPm<si iowffi^, ~> u n > a k i ooais 

, i: ¥4 & £ 35 2 <D ft a 2 ^«St8$20gIa 2 4: * ^ is X o K . m * A 15 jC tit » ^ ft 

-r&^ffi^^fr^ffiSR t a o t i/^ s o 

* H Sfi }g !B fc: 43 V> T tt . ±faoflffiRtfa»V©I«K:SSS7iaWli:»^t^5o 
[ 0 0 5 9 ] 

b T . JE H 1$ frc *t 1" £ IS z£ m W * /h * < ffl SJ b T ffi to J£S *J ifi M ftl £ ti , EE ft BS <D fi£ ffl 

{fc * H T? # S o 



*^«SJgl6fc33^Ttt. ± SB o <k o K 1± « /M l 2 i: T fW « *i l 1 o » ffii t fe T . St iffl 



[ 0 0 5 8 ] 



[ 0 0 6 0 ] 
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[ 0 0 6 1 ] 

* m m m m <d f b a r £ *s i> t a , ^Piv^i^t^rtiffiTfeoTgis^fcw^T 

tftt^Sffi^Wt^ttffiR^?)«^$tiTl5^ #0 * U 3 > * ft 1 OtOlffis O 

ft f ft T * o T > $^V^«tyS 1 Oft ^ SIStSSlOSffib, Sl^ftjS, 
tK453S2(D/M 2 *i«f *SS2(DSiliib 2 £ * ft O J: o lc , «S#i!Bttttfc:gfl:*r 
S&ffi^STSftffiR £ ft o T ^ £ 0 

S fe . IS^ffl5ti:*3»5±SB*ai 3 ^fftl 1 2<DWffilCO^Tfe, S/ U =3 > » ft 1 0 

T 43 t) , S/ U n > S ft 1 O^affisOftfft-e^oT, ^^V^S^S 1 Oft y 

, *ffiffit§S 1 OSIc, t . 35 1 O ft y , i:l&5g2<Dft y 2 taflEt5S2©» 

ffi c 2 t * d tr J; 3 , fit^iaWtcgftTSSffiSSfSiffiR fc4oTi/^5o 
[ 0 0 6 2 ] 

* «S JB ffi K fi^Tli, ± ,E <D<t3fc^RKV«r««T*rt ifii T? * o T a /'S (W fc fc # s 
TlKWlcft^TfiD, o T . S^UnvSftl 0£>gffifc<Dft*rft-FfcoT. 3? 

tcgftt^ftSRtf^iVOri^ti^StaiWCi^Tfc^ 6£ o T , i/ U 3 > S ft 20 
1 OO^ffifcOft-TftTfcoT. ^BfcV^SEtfftAM 0° WTT'fe S Sffi* St S SS^S: 

[ 0 0 6 3 ] 

3 (b) , ^ 4 (a) fe <fe tf H 4 (b) 14, m 3 (a) tSf *^ F B A R 

13 (b) « 51 H W fc: El 3 (a) ©«rici:ra«-t?*Stf, 5«VS:«/jtt5TSSI8i 1 
1 Ortlffiic^^T, 5/ U n > S ft 1 0 <D m ffi s K ? & SP 5a v E & ft \f h ft fc B « ft o 
T fc D . (KDW^Ofiffitt, U 3 > S ft 1 OOiTffi^Oftt-ftT&oT. 3? RK V * ifc 

* . i±mm i 2hT0P«tsi i © w a fc j: if ± m m a 1 3^i±in 2osffito^ 30 

T t> x ± ffi t 1-3 t£ <D k ft o T 1/^3 o 

U n > S ft 1 0©iBs t»tSgS»Elcfett88ffitf, is V n > a ft 1 OO^ffi^: 

co ft -r ft t & o t . s»v*»tyfltf/h3 < ftrjt^sot', /± m m ic 3* -r a ja m w is h 

* * 6 ^ « ffi T & c ktft'?5o 

[ 0 0 6 4 ] 

gg4 (a) a n « w £ h 3 (b) (DMf&tmmT&o . ±iao?eBiv*:««-rs-F»w 
m i i ortisos/'j^yifii ooga s k»t ss»F.ic6^T, 3? Pi v ffi m m 

14 (b) 6'JiRWfcH3 (b) O <h M tt T * tK *K RK V^U ifti ft IK 2 1 # 

|$2*lTl^3C£2) ,J gft£o 40 

0 4 ( a ) fc <t xf m 4 ( b ) to m & t x *>U3yi* i o^iffls fcjstsa^Ets 

«• ^> & ifii ^ . s/ U 3 > W ft i o 03 S ifti fcoftf fu-ftoT, I® v * as ty ft tf/h?<&o 

13 (b) , 13 4 (a) t3j:tf|4 (b) fc V> T fe . ffiWOflBBPOjett^W/S-raiE 

ft o fp] ± £ , *ftlcff5fi3XHk4 ^ 94 T # £ o 50 
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[ 0 0 6 5 ] 

m 4 mm mm 

15 (a) (±*HIiltI5 F B A ROil^S-riSSIrll-eSS, 

m * i£ > ^Unvili 0±tc. T gP « 81 l l , EISi 2:fc<fctf±gp*8il 3 <D « S 

s , is v ^ i o iTWts i i <oBgt, '>&<£: & — ap a< u n > a * 1 o <o 

TgP«® 1 1 fcilfEil 1 2 fete, ^^VlcilUSrangPAt^fiJcSftTi^Stf. 0 35 

Tgp«® i i & <fc ± as * « i 3 $> 5 ^it s. n m i 2 xmis? zuft&m i mmmmt 10 

H « T* s 5 „ 

[ 0 0 6 6 ] 

B A RCfe^Tli, $t V © iQ gp <D Jg # lc *f j& f 5 f£ « 1 2 iT^lffi 1 1 
OSBOgiaitfe^T, IE * K 1 2 tTSStl I lto^ffiti. <J 3 > S « l 0 <D ^ Si 
i; © ft f ft T* & -a T , SiJ V £ a t? ft iM 0' « F ■eftSllii4ftA,?IUdiSnT^5, 

fiP -5 , © H gP fc *5 3 EE « jg 1 2tTWiIl lOlfli 1 , '>')3yi«l OCSffis 
O % 1" ft T $ o t , $iV%tttfft a AM O" T t 5 o t ^ 5 = 
[ 0 0 6 7 ] 

± IB CD F B AR(ix77'J 7 ^iOH^/^iiMI^T'SoT, £8 M gP IC 33 -S fE 

Sft, ffi*IK««tt.^«i**ffl**fc^£Ji£L;fcSaieK iffi # fff »3 fc <fc £ * £ ft <9 l«J ± i: , 
[ 0 0 6 8 ] 

y n > a i oo8®sto&-rft-e<fcoT. $ffiv%SCffttf 4 o° «TT*S5S5S 
IP ^ > S It gP ic is if Z T gP m 8i l l ortiSb o <o B. ffi s © ft t* ft t* 

[ 0 0 6 9 ] 

* > SI»VOfl|gg»©JBttf£:3t^-r«±gB«Sl 3tl£IIl 2 <D I? ffi » IS M gP *5 » 
§ ± ap « 86 1 3fcEtII 2 (O n m ft. ^'J nyll 1 0©SIs t©4tftt'fet)T, 
*S? P$ V 5r SE ty ft # 4 0 ° K T T' S § 9i ^ ^ A/ T' 1 S ? tl T ^ 5 C £: 7b s £F $ Ll\ 

HP , IS M ap fc £ ± as * ft§ i 3 t JE * §t l 2 05?fficti"j3yifii oco*iSs 

Oft-TftT-fe-aT. $BV^ttOfty*M0° HTtSotl^L S 
[ 0 0 7 0 ] 

ffi K £3 m ic & fig 2 ft T v> 3 <D T s S /I fSP It 5 £E 11 IBi 1 2 t T {^MW, 1 l © 5? [in a i: -> 

OCSIsOStftTfeoT, £P$V£:#it?fta#4 0° «TtS505:t 40 

5i t* £ 3 o 

[ 0 0 7 1 ] 

135 (b) , m 5 (c) , E36 (a) % 136 (b) *5 J: D* 0 6 (c) l± , 134 (a) 
05 (b) aiIMt@5 (a) o«j«i:peiT?ftS3b^ SHSVfcB6HJi"Ja>'S*Ri 

o © a a m sp i oaAtfgfig^ft. ^^Vfoiitfs^jnftist^^Tv^o 

05 (c) fetRWKI5 (a) CijSfcHSTfftitf, 5"J 3 V » « 1 0 ± O !g » « 
«*BI.<««K:33VT, otTSiil 1 (O ?£ Iz , 3 ft -> >J 3 > ft if *» e, 

S6 (a) felSMtH 5 (a) OiJ« il tf . ±ga©S»V*«jSarST» 50 



(17) 



JP 2005-45694 A 2005. 2. 17 



m m l l OrtSI«y"J nylfi l 0©Sffi s i:»t5»^fc*3^T, ^ fig* V p*g ic m S* IS 

2 1 a Jg fiSc 2 n T ^ a C t if m ft § o 
[ 0 0 7 2 ] 

06 (b) a , s«voiBwo«ttte»*s-rsiE«aii 2tT»isi iosboss 

8P fc: 43 i/> T , Eill 2 iTWIS 1 1 W SB #\ ^'J^ylSi oolSsO^tftT 

& o T . ^BV^S^^ 1 Oft a , «««tSSl«Ba, t , m 1 Oft a , fl ft a 35 
2 © ft a 2 ( 35 1 O ft a , < SB 2 O ft a 2 ) ^ fit f& *T a 35 2 4) |fi! a 2 fr545«ISTS5 
. 35 1 <B IS a ! £ 35 2 <D ffi a 2 Hl/^ftl^ — 7? # , 0 <D S. fffi s 

<Dft-rftT&oT. SIWVSrtt&ftAW 0° WTfc45Ii:4oT^5e 

s fe . s rk v <d & m m m m 2 1 # & & £ n t ^ a 0 10 

[ 0 0 7 3 ] 

^6 ( c ) i± s 16 ( b ) t m m s ^i»vo«is«<ojBttK:j*jcs-r«ji«iii 2 ^ t as a 

il l ©SifiOgiSBtc^^T, BE * M l 2 i: "F 8P * « 1 lOSItf, S/'JnvSfil 0 

O^ffisOft-rftTfeoT. Sfi|V«:ftOS 1 ©ft a, *«lt^l<Ola, , 35 1 
O ft a , t i 1 ?- ft a 35 2 <0 ft a 2 ( 35 1 <D ft a , > 35 2 <D ft a 2 ) £ »| fiE "T a 35 2 <D rfii a 2 
fr645*l87*{), SB 1 <D IE a ! £ S 2 0 ffi a 2 <D '> ft < i: fe *T ti — 7? . ^> 'J n 

o 

05 (b) , 85 (c) . 06 (a) . 06 (b) 43 J: tf B 6 (c) (C O t , Si 
«fc*5»SJE»MfcTaB«lS<0|?jBtt, S/UnvS^o^ffi^OftfftT^oT. 3? [5® 20 
J* tr ft # 4 0 ° «TT'fe§S5:tA,7iS?nTi/^OT\ fflllc^t SSM^If S: 

£ ffl !> ft fc: «fc a * * ft O fp] h fc . * n ic if -5 {ft n X h ft * 'J8 U T * a 0 

[ 0 0 7 4 ] 

w * a\ 2/ u n v s s i o ± tc , f ni m m 1 1 . he * at i 233±tf±«««i 30m 

T I* vB «S l l *5 «k tf £E vit WA l 2 fc: t± . *S R9 V fc: iffi i; a ftfl P SB j# ? ti T t>5 i>< , 0 ifu 

T §P * « 1 1 43 J: tf _b » « « 1 3feS^ttEfHl 2*iSt^WftliSl^Ilgl^ 
M tt T 36 a o 
[ 0 0 7 5 ] 

iEOFBARt 4o ^ T > ffi «VOJ||»0|gttfc»jSt5Efil 2k"FBfIil 1 
<D W BB <D K H SPlc 43 T , l± « l 2 F 8B M M 1 1 ©ffifitt, ->>j3>|Si 
^SLT#¥fTT^-3t^'J^>Ml 0t0iiSiO4tfttf'>'j3>SSl o fly ^ e ^ 

bs v cd m ftp otu ^ iii fct w ftt^jg ifu' * -r a ft ifu r « jsic ? n r ^ a o 

*ai*^S8K:«5^Ttt, LIB©flIRA^I»V<oa«Ji:15St?aaWlca^T^5o 40 
[ 0 0 7 6 ] 

± ;e of b ARttst^t, Bj^: v o »<ojgtttcJ*js-raffiieiKi 2 t t iw *« *s 1 1 to 

Sffi<08Mffik:43«'aBE«Ml 2 ^TSPti l lOlfltf, i/'j3>lSi oco^igi:^ 

t a o 

fin^. sin 2 t » « « i i o w ifi »c * v> t . »ffio«#*<3B«wfcaEft-raftffi 

R ^ «S PS V <D Ki f» fc: M a S T 2li *S W »c v> T 43 0 x ^> U n > W S 1 0 O m ifli s i: <0 ft ~T ft 
[ 0 0 7 7 ] 

l£(0FBARttx7 ^ U i? W <D « IJ5? ;b ^ i1iftfi?TfeoT, IS f» 43 If a E 50 
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a i: « ft -r ft # ~> n > a jg mj ?s g$ <o b? ffi w ^ t a ^ w (c ^ -fb -r & s a £r ft -r s ft a 

ft- ^ fft n X h fb £r -Ji M T*?5, 



07 (b) feilfl 7 (c) {± , 07 (a) CSt^HliB^CF B A ROEJgMOf 



El 7 (b) l± Jt W £ 0 7 (a) «!)i)Sii«T*5*<, ±32<D3EPiiVS:Jiffig-f£Tffi 

II l l ©WSIiS<D-> U n >M& 1 0 (Dii s tgf 3 ffi # K 43 T , ^^Vrtfc^iliK 
2 1 a ^)f^2nt^5 c itf S45o 

07 (c) {2^Hf*H-07 (a) ©*)Si: HSlf 8 Sffifflfitii'iRWKSItt 
S ffi ifij R # «?? m V ffi ffi tISST'iEiW K: fee ^T^5<OT*{±4< . S >S ffi # * fc ffj fig 
£ n T 43 tK ffi ffi St ^ K *s i/> T t± -> U n > S & l o Oil s i: ¥fr§¥itff)SSnT^ 

07 ( h ) 43 i tf 0 7 ( c ) icot^tt, ^^vwasgM^flctcftfo-rsjEm^i 2 £ 

T ffi « fiS l 1 (D l¥ ffi © IS M ffi ic 4s v T , J± * Bf 1 2 h T ffi « ® 1 lO^ffiti, -> V n > S 

1 0(DaiStSLT^¥fit*8oT->'J n > ft & 1 0 I t ©4 t ft •> U 3>Ifi 20 
1 0«l*?.^IWVO]S»«!l'N4:a!ttW»<:«<b-r«SSffi*^-r5ftffiR^e>«!dt*n. S 

* ft -T 5 ffi # £ ^ A, T- ffi fig £ ft T V> 3 <D T* , flSltC^f Sg^:©^f%/h? < » M L T 

£ jg 14 <D fa _b i: , ^nteff^finx bfb^HlTtSo 

[ 0 0 7 9 ] 

g 6 H 56 0 SI 

08 (a) li*tliltl^ F B A R«)il?:StiaffiiaT*8S„ 

M *. If , ->'J l o±o^BRffi«*SSs<««fc*5VT, S fb ~> U n > ft H A* 5 ft 

i » be * as i 2 *s j; tf ± ffi •» & i 3«ii*tf$«snt^5 0 

£ Rft SI fc 4s ^ t it s ->'J3>isi otTaptii l <r> m '> ft < £ — ffi V 

TSP1I1 1 43 J; OF £E m M 1 2 £ li , 2l»Vfc:iIUSIHlPffiH#Jgfig3ftTi^S*t, 0 

T ffi « fiil 1 43 i ± ffi * M l 3 1 2^fti1"SW8(i^ l liil^ 

IB] & T* & § o 



tgffl F B A RCtS^Ttt, £P$V©ffiffi<E>J£:Kk:*fjS'rSJEES&l 2 £: T ffi « H l l 40 
£>l?a£Og£Mffi£43^T, EE * l 2 tTSStl l 1 CD W a «: , D n > S « l O^Sffi 
ic^Lt^f fft'S^Ti/'J 3 V«i l 0 m. iff i: « ft f ft ^ ~> U n > Jft <g l 0 filij ?f? 
«VOiasi'si:ia»lc8ft1-5»I*St«lttffiR!!i , 5I«4nTi/>«. 

* n sfi fl^ m iz 43 v> t « . ±ffio*ffiR*«aiiv<o]i»tii$-eafi[Wta^t^5. 

[ 0 0 8 1 ] 

1EOF B A Rtfe^T, ^^V^CffiOJg^fc^JtS-rSffmUl 2i:Tffi«<Sl \ <D 

n ffi <D IS a ffi 43 it £ JE « Si l 2 £ T ffi m m l l ©WiS*^ ->U nySfi i oo*ffito 

ftfftT'&oT, S»V**tffttf4 0° inT$5li*tt5S»*tA,T'||Jtl 
[ 0 0 8 2 ] 50 



[ 0 0 7 8 ] 



10 



[ 0 0 8 0 ] 
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±SOF B A Rttx7 7'J 7^!SOilI^;l/^t»ttfi?T*6^T, "F SB « ffi . HI * M 

fe-ttfiffiwsoajBftfcattfc^wfc^sji^jBrtsnTfet), c n £ «t t> % & £ s a 

*c 43 tt £ J± « §1 £ T SB « «S V> 5¥ ffi . is U 3>Ifi08ffilcJt LT^TffTfeo t*>'J 3 

fi- f § ft Dfi a* e> « J5E ? n T ^ S o 

cti(c«, ^*ox77U7s; S! ^3 ft liS ;b * ft It * ? i: Jt « L T . HE '31 IB J* T 

[ 0 0 8 3 ] 10 

0 8 ( b ) 43 «fc H 8 ( c ) H , 0 8 ( a ) t^t*tIiB86©F B A R©SJBM©« 

08 (b) tc S -T * JStt ^ ^IBV*ifi!Et§$»i2 0<DrtBffil:*i>T, i/'J^yg 
fil ooSis k8-r8»»EtfiEJf6tift)B«tftoTfi!), c <o SB » a . s/ u n > S 

is i o <r> m i/ii <o a -r ft t & o t . avsau « # * * ^ «j * £ & ^ t ^ a 0 

la 8 (c) jc3x*r«rittt, ?s» v mf&? % m 2 0 <d ss anc 43 ^ t , $✓ u 

0 8 (b) 43£tf08 (c) tcJ5^T fe, T8B«ffi. ffi«IS43j:t/±fflm«ioajB«:t: 

*Sfc©Htc^i$«itfjBj5itsnT*5?), s e» k f£ » « t fi» « s © » as tf. <g * & m m m 

C fc T # . EilO»»*««*}S^fti^£LftHifi, ift * « 0 ft J: « 3= jS* tt O l&] 

[ 0 0 8 4 ] 

M * tf , U ^ V » K 1 0 _h lc , SlJ8l22a, 2b6«ttfa3jj$ 

T , TSlttl l. £E « « t 243<fctf_tgB1l«M 30«i»tfiB*?hT^5o 

* * SS 0 ffi 43 T It . ^}$S2 2tc^jBiE^n/c:G3gl5iDStBi:Tgpaffil 1 Ogffi^:^ 30 
*K RIVtfffijSSnTt)!), HP % , ft £ SI m «r ffi St S Hi VO*** ->U nyjffi 1 0 
S tB £ D±#fcffi«-r««fc-3*cMj«SftT^S 0 

TSPHfis 1 1 43 «t BE « H 1 2 tc tt . ^BgV^IUSiPaSHtfigiSSnTt^tf, 0 

t « « « i i 43 «fc tf ± gp m m i 3 fes^ttini i 2*tist8ttBiiai*ft »e ab t 

FrI 1$ T ^ o 

**S6}Bffifc:«SF R A R It . Jiieo<t'5a:3£«F»2 2 £ m ft £ C t T , U! 1 - 3g 6 ^ 

»e m <D * n ^ n « f b a Rtast sc t w ni ^ a& a 0 

[ 0 0 8 5 ] 

S fc , 0 9 ( b ) l±*^llg)glC«5 F B A R ©ilS*StiSliI0T*6So 40 

sMvtuty^u i o o a b t h ap i o a jgfisn, s/'jnyifii o o ra 

SB i o a <d * ifii t T SB til l ifti fcfr5^»VtftBdcSnT43f5, D3SB*<JBjKffnT 

*5I«UB!BK:«5 F BARB, ->U 3>SS 1 0 &c ± E o <fc -5 & Di] SB l 0 a ^ 1 c 
kT, S 1 -»6**iB»0*tlfhOF B A RtlffltSC fc#pJffiT*4 0 
[ 0 0 8 6 ] 

» 8 'M m & m 

010 (a) F B A ROiJS*StSSBrI0t$So 

01 * tf , U n > » ffi 1 0 ± tc , T SB ft ffi 1 1 . BE * K 1 243«tr5±gB««l 3^ii 
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T SP * ffi l 1 *5 «fc tf ± » * « 1 36^^tiffili 1 2«ttj£?Stt)BM:£l£ttflgtR£ 

[ 0 0 8 7 ] 

±E©F B A Rtfi^TB, TStSl lOfiSgBOJgtt*c*fJiS-r§SEaKl2i:TgP« 
Si l<Dl?jBO®||«K:*3^T, EE « H 1 2 tTStll l^^ffiti, > U n > S ffi 1 0 

, u n > a « i o fly & z & m v <d m sp w *\ >w * ± w ^ n t « * n r o> s 0 

EP ^3 . aSSBtc*3^t*EE»Ml 2 fcTBSlS 1 1 <0 S ffi # . ^>U n>HS l O^gis 
OfttftT'Sot, ^PH^RtfSl^fta, «r«/£"r£mi£>ffia, , ^ 1 <D ft a , 
£B3:£3!2£>fta 2 «:#||ffi"r£S2£>ffia 2 ^^6ffifi!c^tlT^5 0 

35 1 Oft a, < 35 2 CO ft a 2 fcftoT^i, 

[ 0 0 8 8 ] 

±E©F B A R ti x 7 7 U yySoHi/^I/^flWiT'PfcoT, T»««0«B«0 

[ 0 0 8 9 ] 

±KO*J«fe:*l^T, Si ©BB a, i:S2<Dffia 2 <D '> & < £ & ^ f *l - # , > U 
[ 0 0 9 0 ] 

H 1 0 ( b ) f±*^flUBffifc«S F B A R^afiSc^^-r^aiffi^tfeSo 

ffil * tf\ i/ V 3 > » ft 1 0 _h &c . T « * « 1 1 . Ell 1 2J3«fctf±«««l 3 O ft S 

$ aytttt l o i:T»*« l l Itfl , '> a < t-Wtf^y 3 vfifi l o <o 

t a* * a i i 43 x u j± m m i 2 u . a«v»c:ai:*iiHP»H**j«snT^*tf. h 

T SP « «i l 1 43 J: tf ± ap * m 1 3**^ttJ£llBtl 2S:««^S»*4«*l^S6}B«i: 
In;] tS T $> 5 o 
[ 0 0 9 1 ] 

± IS <D F B A R ic 43 T fct , F SP * ffi 1 1 <0 *B 0P O K *f *T 3 EE * H 1 2 ^TpPI 
ft l lOS Bfi <o © /Tt tfP 43 ^ T , EE HIM 1 2 k T (55 til 1 <D H5 te . ^'J3>Sfil 0 
oSffilcSLt^TfTTioTS/U^ylfil 0©iStO4tft;!)^>y nylfil 0 HI 
*6$llV©i»lll^kI«a9t«ftt*»fflSfit*flIRfr6iljtSnT^8o 
[ 0 0 9 2 ] 

± IB <D F B A R « a: 7 :/ U y ^SOll^;l/*f fJtfi?t?*otx TSP*8i<£>!ffi£PO 
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14 fpj ± h . *hfc#5tt3XHt**ST*8o 

[ 0 0 9 3 ] 

TSC*ffiO«SBOJgtt*c»jS-ragMfflJcfefrtaflE*M l 2 £: T SB « S l l O W ffi 

D n V S ffi 1 0©SffifcO6rftT$oT, 3S«V*t«ECrft#4 0° £t T T* & S « ifi * 

[ 0 0 9 4 ] 

mi 0 H 11 

[3 1 1 (a) F BAR Offii?:^tiSKIiT^§o 10 

W * tf , ^'J^lli 0 ± fc , TSli l l . ffi * K l 243J:tf±SB««l 3 o at m 
S fc , s/ U n ySS i 0 tTSiffi l 1 <D PI C '>4< 4: t-Stf^ y 3 l 
TS1(*1 1 33 *fc tf BE 'W )19 1 2 iz {± , *S PS VtffltaUHnfiBIIWJBjatSnTi/^Si^ H 

ffi ± a * bs * n t ^ z> o 

T * m l 1 » * tf ± gP * « l 3«5t^iE«S l 2«r«Mc*ra»»tt»l*ffli}Kffii: 
[ 0 0 9 5 ] 

± SB © F B A R tc T tt . T £P « H l l (D itfi ffl <D fit ic *t 2> l± M M 1 2 i: T £P * 20 

15 1 l OffffioUiSStfe^T, Ifll l 2 h'FSPSI l l Olfffitt, > U n v g tg i 0 

[ 0 0 9 6 ] 

± SB <D F B A R (i x 7 7 U y gfJtif Tftot, T SG « « O «S « O 

/>«<»*jbtaBf»eA* , iasn, ff««o«»*«i**fflfra^fi£Lfciiiifi, s 

# 9 D fb £ J: a *. j£ tt <0 r&] ± i: , *ftfcff3ffi=iXMb*^iHT?#So 30 

[ 0 0 9 7 ] 

ii i (b) a . t ffi • ffi i i. nil 2 & xzf ±.$nmm i 3 commfo t is v ^ 
m i o t <d m k ^ it m 2 3 # jb s n t ts t> . £ i# jb 2 3 <d <»j a # . u n > g « 1 0 <o 

o 

0 1 1 ( b ) ©HsKt'ti, 5 p> fc , F BP « S l 1 <D tii SB © J£ « fc: *f (S T 5 ffi * M 1 2 h 
T gtf « ffi 1 1 <D W ffi © m ffl IC ti V> T , Hill 2 tTSIi 1 1 w tS It . is V n V g 

BR © ffi ffi Ml t m IB » k: ^ ft -T £ & ifti * -f/ t«iifi/peijS?nn>5. 

ii © i -9 4«iSi:t« c iT\ EE H M *f "T & IS M <D & W * 'h S < BUWLTBffiWJS* 

± t , ^ ft fc 5 {g n X h {t «• J£ 92 T 1 ^ « „ 
[ 0 0 9 8 ] 

* n ss ffi u , m 2 mffiBm<om 2 c a ) t ^ ? m & (fib. 02 c a ) i:stt9% 

*fe*il8i2 1 liiEJT^S^) OF B A ROgiiSatiJ. 

Jf v mi 2 ( a ) titi^C, >";3>Mfil 0 ± IC , P ^. t±* C V D ( C h c m i 

cal Vapor D e p o s i t i o n) St i 0, llt'> 'J 3 V? 9 0 0 n mil 
©IfT tt a S ■& . S 1 VX^I3 0?:IStSo 
[ 0 0 9 9 ] 



(22) 



JP 2005-45694 A 2005. 2. 17 



U A T <D C 
tO 



n m 
[010 

[010 

X h K R 
[010 

E» 1. 

itfSi 

i 

*r £ w si 
-r a c k 

^ T 

#J PC tf 

13 1 O 
— 45° 
[010 



1 2 ( b ) lc ^ -r ± 

VDStiOBPS 

m v m m s * . 



0 ] 



i 2 ( c ) ^ -r x 

> Z* ' V is X MR S 



1 1 



S 
2 



3 
0 



.X 



■5 ic > as 1 v 

G ( * * *5 
2 3 

9 "7 * h 

— > IB 

■5 tc, MA tf 
W co * ft tO F 
tl X. y ^ 1/ & 

x it ^ t ^ ^ 
$> o T . «M PS 
x ^ m 3 0 tO 

ft J3 2 k & £ 

2 ~? X ^> Jg 3 
13 0^^2 

:n *y > ^ U 

5 0—900 



X^I3 0±[^ tfij * 

J: If U v*^«t5 
l *Bf&? Z> o 



(f 3 5 0 °C T <o fiE 
ft U n > ) ^600 



'jyy77^igtJ;D, s n* « « * u m 

J3c f £ o 



C H F 3 , C F 4 , A 

7 Y X 7 f > ^ t *) 

ftp x *r a o 

C k T x ^ 2 vx ^1 

V * ft €? SB 1 <D ft 0 , 

m ffi ic % S/ U n > « ffi 
■r-/* — ft £r*fr SAI 

V X £ )g 3 1 © fly ili <o 

— b^250~600 
n m / 5> faj » L T , 



X 

k 



N 



tO 



1 V 

S ifli s 

O ft a , 
[010 

1(l A 1 

S S S 2 « 

■r ft 

a a a? 2 

[010 

£: 1 4 0 
[010 

, v x ^ 

[010 

PfiS H <fe 

o 



5 ic , #ij {f 
> ^ 3S «t *3 

k: t± , S 2 v 

tO -r- — ^ — ft 

» V * « tr JB 



T y i/ > y 5a a * k ^ 

t'jyfv (Mo) * 



1 2 ( d ) ^ t* J: 
tO fflij a * 4 0 — 5 5 

1 3 ( a ) IC >Tn f .i: 
Pa. SS$6 0 0 
7 ? M 3 0 ^ ttl^ 

tO a [fii s to & T ft 
, m 1 V 

^ » v * « S 2 to 

T? # S o 

lVX^jg3 0k^ 

l i:T\ S 1 v x ^> 

K -r a c k ri «g t 

7 ^ > ^ U - h ^ 3 

] 

1 3 ( b ) tc ^ *r ct 

, A tf X ^ ^ U 

gp«® l l 
TgP«fii l l 

S&&S2tOfta 2 
] 

1 3 ( c ) £ 
fta 2 

T, ^ BR V * «E €f S 
ft y 2 * « « "T « S6 
] 

1 4 ( a ) tC f 
1 7 0 nmOlli J§E T 
] 

1 4 ( b ) lc ^ f <t 

to-a5^sm^^a 

] 

1 4 ( c ) tc ^ f i: 
i7f yyS*gA 



1 5 0 °C % i»3o»o«uaa**L. U ^ 
fc in x f a o 



r tO 



2 V X ^ S 3 1*3 



3 i to m ffi ic s > v =i 

k & S -r — — ft # f i 

1 OtOgffls ^^tft 

# a a a J: 3 x tt 



n m / ^ , S2VX^ 
— — ft Jif^r 1 0 



1 5 0 nmtOgSTtt 



X ^ B 3 1 Olffib , 

1 tO ft a , ^iSt^ 
^-r^m2^0ffia 2 k » * 2 



<DT-— ^ — ft 0 i 

T > > U n > S 46 l 0 
35 1 to ifu a , k . 35 1 
n ^> o 



X/W * u v^stc 

a , (D 1 CD ft a , 



■5 k , m*. a 

. 5 /i m^I 
tt . S 1 tO ffi 

2 O S a 2 k W L T . U n > 

1 tO ft y , * 

2 to rffi c 2 k 



Mt^ l tOES c , 



t> x T ffP * ti l l © ± 

i 2 * » a -r « o 

Jztf^ltofta, kS 

a i o©iSs©6 

k , m l O ft y , k s 



3 fc . « x. tf 

X 



X ^ ^ ^ U > ^ Jc X 

nstii 3 * -r a 



^'J7f > (Mo) 



■5 K 



1 2i3<ttfTSI5«ttl l^BBPBPH^JgfiEL 



^ * , |g 2 V 



X^JB3 1*3<fctflBl 



^ ^ > ^ tc J: K> , m 

7X^1 3 0 ^^£t 



10 



20 



30 



40 



50 



(23) 



JP 2005-45694 A 2005. 2. 17 



* m m m m ic <t n is. ± is <o * ms « «sfbar*« m ^ $ t # , #y ts ¥ m 

(*iH0ffi^\^rgi7nirXt:i: D 1^ i£ *T £ C fc * ffi 7? * S - 
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& tc . 0 16 ( b ) tc ^ "T «fc 5 M . Mia7 7i/>^jB14Hk:«l:0l/yxhiR S* 
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